Physicochemical characterization of creatine N-methylguanidinium salts.
Creatine is widely used as a dietary supplement for body builders to enhance athletic performance. As the monohydrate, its low solubility in water and high dose lead to water retention and gastrointestinal discomfort. Hence, alternative creatine derivatives with enhanced water solubility and potential therapeutic advantages have been synthesized. As a zwitterionic compound, creatine can form salts at the N-methyl guanidinium or carboxylic acid functional groups. In this study, we determined the aqueous solubilities and partition coefficients of six N-methyl guanidinium salts of creatine compared to those of creatine monohydrate; two of these were new salts, namely, creatine mesylate and creatine hydrogen maleate. The aqueous solubilities of the salts were significantly more than that of creatine monohydrate with the hydrochloride and mesylate being 38 and 30 times more soluble, respectively. The partition coefficients of the creatine salts were very low indicating their relatively high polarity. Permeabilities of creatine pyruvate, citrate, and hydrochloride in Caco-2 monolayers were compared to that of creatine monohydrate. Aside from the creatine citrate salt form that had reduced permeability, there were no significant differences in permeability characteristics in Caco-2 monolayers. Typical of an amphoteric compound, creatine is least soluble in the pH region near the isoelectric point.